Recent work has revealed a double segmental periodicity of gene expression in the centipede, a potential molecular explanation for the observation that this arthropod always has an odd number of trunk segments. Is this an oddity of centipedes, or might it mean that double segmental pair-rule patterning dates back to the Ur-arthropod? 
that segment patterning in this centipede involves a mechanism that defines entities which eventually give rise to two segments each (Figure 2) . This finding provides a molecular basis for a remarkable morphological characteristic of geophilomorph centipedes: they always have an odd number of trunk segments. The number of trunk segments varies among centipede species, ranging from 15 to 191 segments [5] , and even may vary within populations of a species [6, 7] -but the number is always odd. Why are there no centipedes with an even number of trunk segments? Two possible explanations come to mind: it could reflect a developmental constraint, or it could be the result of natural selection that has prevented evolution of a non-adapted trait [8] .
Natural selection supposes that adaptiveness determines what perseveres. It assumes that phenotypic variation may potentially occur in many directions -in the centipede case, that both even and uneven numbers of trunk segments are possible -but adaptiveness and selection determines what persists. This hypothesis would assume that centipedes with an uneven number of trunk segments have some advantage over those with an even number of trunk segments. There is, however, no obvious reason why having an even number of trunk segments would provide a selective disadvantage for centipedes. Intuitively, it is therefore unlikely that the always-odd number of trunk segment in centipedes is a result of natural selection [8] .
A developmental constraint would seem a more likely explanation, and the data of Chipman et al. The evolutionary origin of double segmental pair-rule patterning is still unresolved. Pair-rule expression and phenotypes have been described in other insects than Drosophila [9,10], but the generality of pair-rule patterning among arthropods is still controversial [11] . Davis and Patel [11] recently presented a detailed discussion of the evolution of pair-rule patterning, concluding that it cannot be excluded that pair-rule patterning is a 'derived' mode of segmentation in insects. But the centipede Strigamia [3] and the insect Drosophila both develop via a double segmental phase, even though they are representatives of two unrelated arthropod groups (Figure 1) . Can the underlying developmental processes be dated back to a common ancestor? Or have they have evolved independently? Although the double segmental periodicity in the centipede is strikingly reminiscent of that in insects, it is possible that the patterns in insects and centipedes are generated by completely different mechanisms [3] . Functional data from non-insect arthropods will be required to explore these questions further. But what is the advantage of having a phase of double segmental patterning? And how likely is it that double segmental patterning evolved convergently?
One might speculate that a transitory phase of double segmental periodicity is an adaptation that enables segments to be produced in a relatively short time. Segments are the basis of the arthropod body and speeding up segment formation will speed up embryogenesis. Unlike most arthropods, which generate segments sequentially, in Drosophila segments are generated simultaneously. This so-called 'long germ' mode of segmentation is considered to be an adaptation that allows a fast embryogenesis [12] , and is found in some groups of higher insects. Pair-rule patterning thus may form an adaptation to speed up embryogenesis in higher insects.
The double segmental phase during segmentation of geophilomorph centipedes may be a similar adaptation to forming many segments during embryogenesis. In contrast to some other myriapod groups, geophilomorph centipedes produce all their segments during embryogenesis. Strigamia maritime, for instance, produces up to 53 segments [6] ; other species produce as many as 191 segments [5] . Again, one way to efficiently produce so many segments would be to do so via transient larger units that are subdivided and eventually give rise to the segments (Figure 2) .
If the double segmental phase is an adaptation that allows the rapid and efficient production of segments, then it might have arisen by convergent evolution in the fly and centipede lineages. From the available data, however, it cannot be excluded that it reflects an ancestral mechanism present in the last common ancestor of flies and centipedes. It thus remains open whether the double segmental periodicity as seen in higher insects and in geophilomorph centipedes dates back to the Urarthropod or is the result of independent inventions. 
